Stachys parviflora, commonly known as "Baggibuti", belongs to the Lamiaceae (Mint) family. Stachys members are well known for their indigenous medicinal properties. The bruised leaves and the fresh juice of the leaves are used to stop bleeding and heal wounds. The bruised stem of S. parviflora is applied to the abscesses caused by guinea-worms and is credited with tonic and diuretic properties [1] . Previous phytochemical investigations of the genus revealed the presence of diterpene lactone betolide [2] , clerodane diterpenoids [3] , flavonoids [4, 5] and saponins [6] .
The dried plant was defatted with n-hexane and then extracted with methanol. Chromatographic purification of the n-BuOH soluble fraction of the MeOH extract over Sephadex LH-20 and silica gel, followed by semi-preparative recycling HPLC, afforded a new triterpenoidal saponin (1) and an acylated flavone glycoside (2) .
Stachyssaponin C (1) was isolated as an optically active colorless gummy material {[α] D 25 = -12º (c 0.01, MeOH)}. The negative ion FAB-MS exhibited a molecular ion peak at m/z = 999 [M-H]and a fragment at m/z = 487 [aglycone -H]attributed to the loss of a glycosidic chain consisting of three hexoses and an acetyl moiety. The molecular formula was deduced by HR-FAB-MS as C 50 H 80 O 20 , corresponding to [M+H] + at m/z = 1001.9847 (calc.1001.9842). There was an intense IR absorption band at 3435 cm -1 , which indicated the presence of OH groups, while other strong absorption bands were observed at 1739 (C=O) and 1029-1145 (C-O) cm -1 . Acid hydrolysis of 1 with 2N HCl yielded an oleanane derivative, glucose and rhamnose. The sugars were identified by co-TLC with standards and their absolute configurations were determined by GC analysis of their thiazolidine derivative [7] . The 1 H-NMR spectrum exhibited seven signals due to tertiary methyls resonating at δ 0.84, 0.86, 0.97, 1.05, 1.08, 1.23 and 1.38. The ethylene H-12 signal was observed at δ 5.48 as a broad singlet. The three proton signals of oxygenated methines were observed at the aglycone were accomplished by analysis of the usual COSY, NOESY, HMQC and HMBC experiments. The 13 C NMR spectrum showed a total of 50 carbons of which 30 were due to a triterpenoid (aglycone) and 20 to sugar moieties. The 30 signals of the triterpenoid appearing in the broad-band spectrum of 1 were resolved with the help of a DEPT experiment into seven methyl, eight methylene, seven methine and eight quaternary carbons. An hydroxyl substituent was assigned to C-15, resonating at δ 68.4, because of strong 3 J CH interactions of the downfield methyl at δ 1.38 (C-27) with carbons at δ 48.5 (C-14), 143.5 (C-13), 42.6 (C-8) and 68.4 (C-15); this was also supported by the upfield shift of C-27 (δ 20.7) due to the gamma gauche effect of the hydroxyl substituent at C-15. Another methine at δ 81.7 was assigned to C-21 because of the HMBC interactions of protons at δ 0.84 (H-29) and 1.05 (H-30) with C-21. The stereochemistry of the hydroxyl group at C-21 was assigned from the large coupling constant of the double doublet (J = 9.9, 3.4 Hz), which suggested that the hydroxyl of C-21 was β-oriented. In the NOESY spectrum, no correlation of the C-27 methyl with the C-15 proton was observed showing that the hydroxyl group at C-15 was α−oriented.
Further analysis of the 1 H-and 13 C-NMR spectra of the glycosidic part of the molecule revealed the presence of three anomeric proton signals at δ 4.43, 4.50 and 5.04, which correlated in the HMQC spectrum with the anomeric carbons at δ 105.0, 104.6 Glc II) . The third monosaccharide, whose anomeric proton resonated at δ 5.04 (s, H-1'"), was identified as α-L-rhamnose, characterized by a doublet at δ 1.24 (J = 6.1 Hz, H-C-6''') ( Table 1 ). The deshielded signals for C-2' and C-3' of glucose I at δ 78.7 and 86.7 suggested the linkage site of glucose II and rhamnose at C-2' and C-3', respectively (Table 1 ). In the HMBC experiment, the cross peak observed between H-1" of glucose II and H-1'" of rhamnose showed long range correlation with C-2' and C-3' of glucose I, confirming their site of attachment. The presence of an acetoxy group at C-6" of glucose II was inferred by the up-field shift of C(5") at δ 72.8 [8] and from the HMBC spectrum by the correlation of the carbonyl carbon resonating at δ 168.7 with δ 4.12 (dd, J = 12.9, 5.6 Hz, H a -6" and 4.06 (dd, J = 12.9, 3.5 Hz, H b -6". From the forgoing evidence, the structure of stachyssaponin C (1) was established as 3β, 15α, 21β−trihydroxy-olean-12-ene-28-oic acid
Stachyfloroside A (2) was isolated as a yellowish gummy material. The UV spectrum in MeOH had absorption maxima at 277 and 344 nm, suggesting a flavone glycoside. The IR spectrum showed an absorption bands at 3418 cm -1 corresponding to an OH group, while other absorption bands appeared at 1738 (C=O) and 810 -1035 cm -1 (C-O). The positive ion FAB mass spectrum showed a quasi molecular ion peak at m/z 845 the β−glucose, β−allose and α-glucose moieties, respectively. The remaining sugar protons resonated at δ 3.23-4.44. In addition to sugar signals, a methyl proton signal appeared at δ 1.99 due to the presence of an acetyl group. The linkages of the sugars and the sugars with the aglycone were established by an HMBC experiment. In the HMBC spectrum, H-1'' of β-glucose showed long range correlation with C-7 of the aglycone, confirming that β-glucose I was linked to C-7 of the aglycone, while H-1''' of α-D-glucose showed long range correlations with C-2" of β-D-glucose and H-1'''' of β-D-allose, which in turn also showed long range correlation with C-2''' of The air-dried plant material (18 kg) was chopped and exhaustively extracted with n-hexane and then with methanol for a period of 15 days (2 times each) at room temperature. The extracts were evaporated using a rotary evaporator under reduced pressure to obtain crude extracts. The resulting methanol extract (250 g) was suspended in water and successively partitioned to provide n-hexane (80 g), ethyl acetate (40 g), n-butanol (85 g) and aqueous fractions (45 g). The n-butanol extract was subjected to VLC (Vacuum Liquid Chromatography) using CHCl 3, CH 3 OH and H 2 O in increasing order of polarity, and then subjected to column chromatography (CC) using flash and column silica with a gradient of CH 3 Acid hydrolysis: Compounds 1 and 2 (5 mg each), in MeOH (5 mL), were hydrolyzed with 10% aq. HCl for 3 h at 100°C. On cooling, the aglycone was extracted with EtOAc. The aqueous hydrolyzate was neutralized with silver carbonate and concentrated; the sugars were found to be glucose, allose and rhamnose by co-TLC using the solvent system EtOAc: MeOH: HOAc: H 2 O (11:2:2:2). The compounds were visualized with aniline phthalate reagent. GLC analysis of the thiazolidine derivatives [7] proved the absolute configurations of D-glucose, D-allose and L-rhamnose.
Synthesis of L-cysteine methyl ester hydrochloride:
L-cysteine was converted into the corresponding methyl ester hydrochloride salt as follows: to a -10°C solution (3.6 M) of thionyl chloride (3.6 equiv) in methanol was added the α-amino acid (1 equiv). After being stirred for 24 h at room temperature, the reaction mixture was concentrated under reduced pressure. Subsequent treatment of the crude material with diethylether led to the precipitation of the desired α-amino ester hydrochloride salt [10] .
Determination of absolute configuration of sugars:
The concentrated residue of the hydrolyzed sugar in pyridine (100 μL) and L-cysteine methyl ester hydrochloride (0.06 mol/L) were mixed, and the solution was warmed at 60°C for 1 h. Acetic anhydride (150 μL) was then added, and the mixture was warmed at 90°C for another hour. After evaporation of pyridine and acetic anhydride in vacuo, each residue was dissolved in acetone (350 μL) and the solution (1 μL) was subjected to GC under the following conditions: capillary column, SPB 5 (15 m x 0.53 mm x 0.50 μm); column temperature, 220 ο C; injection temperature, 270 ο C; carrier N 2 gas. Peaks for peracetylated thiazolidine derivatives with retention times of 6.4, 3.8 and 3.5 min were observed for the samples, which were identical to the derivatives of authentic D-glucose, Dallose and L-rhamnose prepared in the same manner.
